Objective: To evaluate parathyroid hormone (PTH) status among end stage renal disease (ESRD) patients on maintenance haemodialysis (MHD).
Introduction
The management of abnormal calcium with phosphate metabolism and hyperparathyroidism in patients with chronic kidney disease (CKD) is a common problem. The bone mineral metabolism abnormalities that occur in renal disease are now encompassed in the term chronic kidney disease mineral bone disorder (CKD-MBD). 1 The major disorders can be classified into those associated with high bone turnover and high parathyroid hormone (PTH) levels (including osteitis fibrosa, the hallmark lesion of secondary hyperparathyroidism and mixed lesion) and low bone turnover and low or normal PTH levels (osteomalacia and adynamic bone disease). 2 In CKD, decreased kidney function results in reduced phosphate excretion and consequent phosphate retention which in turn suppresses calcitriol (dihydroxy vitamin D 3 ) production accompanied by decreased calcitriol production by reduced kidney mass and ultimately this decreased calcitriol causes reduced calcium absorption from the gastrointestinal tract resulting in hypocalcemia. 3, 4 Hypocalcemia and elevated serum phosphorus levels stimulate the production of PTH and the proliferation of parathyroid cells resulting in secondary hyperparathyroidism. 5 Hyperparathyroidism has been associated with abnormal bone histology, bone pain, and fractures. 6, 7 Moreover, elevated PTH levels and impaired mineral metabolism seems to be associated with vascular calcification. 8 Calcification of cardiac muscle and . coronary vasculature may lead to arrhythmia, left ventricular dysfunction, ischemia, congestive heart failure, and death. 9 Elevated phosphorus and calciumphosphorus product have also been linked to increased mortality among patients on dialysis. [10] [11] [12] [13] [14] Elevated phosphate levels may hasten the loss of kidney function, possibly via calcium-phosphorus precipitation. Abnormal serum calcium, phosphate and PTH level have been associated with mortality in dialysis patients and are important in the strategy of controlling all aspects of CKD-MBD. A large number of treatment options are now available: diet, calcium, calcium content of the dialysate, phosphate binders, vitamin D, calcimimetics and parathyroidectomy. 11, 14 Moreover excessive calcium supplements are associated with an increased risk of myocardial infarction. 15, 16 So, such patients need treatment to correct abnormal calcium metabolism and periodic monitoring to avoid adverse events. In this study, we have tried to evaluate PTH level in ESRD patients on MHD and its relation with various treatment modalities.
Methods
This descriptive cross-sectional study was carried out to evaluate 50 subjects of ESRD on MHD in the Department of Nephrology, Bangladesh Institute of Research and Rehabilitation in Diabetic, Endocrine and Metabolic Disorder (BIRDEM) from April 2011 to September 2011. Patients receiving peritoneal dialysis, acute kidney injury (AKI), AKI on CKD and patients with primary parathyroid disorder or disorders of calcium and phosphate metabolism were excluded from the study. The aims of the study were to describe PTH status of ESRD patient on MHD, to compare the PTH level in ESRD patients who were on different treatment modalities for CKD-MBD, to find out any difference of PTH level in different management groups and to describe the relationship of PTH with calcium, vitamin D and combined calcium and vitamin D supplementation in ESRD patient on MHD.
Prior to the commencement of this study, the research protocol was approved by Bangladesh College of Physicians and Surgeons. The objectives of this study along with risks and benefit were fully explained to the patients in easily understandable local language and then informed written consent was taken from each patient. It was assured that all information and records would be kept confidential and the procedure would be helpful for both the physician and the patient in making rational approach of the case management. Then the relevant data were collected in a pre-designed structured data collection sheets from the patient and hospital records.
All the relevant collected data were compiled on a master chart first. Then organized by using scientific calculation and standard statistical formulas, percentage was calculated to find out the proportion of the findings. Further statistical analyses of the results were done by computer software device as statistical packages for social scientist (SPSS) version 15. The results were presented in tables and figures. For significant of differences t-test, correlation test were applied. A 'p' value of <0.05 was considered as significant.
Results
Total number of patients was 50, male were 30, female 20. Mean age was 54.6 ±10.4 (range 34-76) years. Majority (60%) of them were in the age group of 41-50 years followed by 32% in 40 years or less and 8% above 50 years. The mean duration of ESRD was 3.73±2.94 (range 1-8) years. All the patients were diabetic and other common co-morbidities are shown in Table- Most (90%) of the study population were taking calcium (500 mg once daily), vitamin D (0.25 µgm/day) or both ( Table-II) . Mean pre-dialysis serum creatinine and urea levels were 8.67 ±6.14 mg/dl and 30.28±8.46mg/dl respectively. Seventy percent of total ESRD subjects had serum calcium level within normal range. Regarding phosphate level, 86% had serum phosphate level above normal range (Table-III ).
The mean±SD serum PTH level in total study subjects was 125.45±117.71 pg/ml (Normal level is 7-57pg/ml but for ESRD patient the range which recommended in practicing guide line is between 150-300pg/ml, KDOQI). Significant difference in PTH level was found in different treatment groups (Table-IV) . Duration for how long these patients were receiving their medication was very divers in each group. In correlation analysis, serum parathormone level had negative relationship with phosphate level which was statistically significant. Serum calcium level in the study subjects were positively correlated with serum parathormone level. Relationship of serum parathormone level with serum calcium level was statistically significant. (Table-V 
Discussion
The mean age of our study population was 54.6 years and maximum number of patients was in the age group of 41-50. Sixty percent were male. Similar result was observed in a study at a Centre in Trinidad. 17 But female predominance was found in other study. 18 The mean duration of ESRD was 3.73 years. The common co-morbidities were DM, hypertension, IHD, dyslipidemia and stroke. Previous studies revealed most common association of ESRD were DM and hypertension approximately in 75% of all adult cases. [18] [19] [20] [21] Association of IHD, dyslipidaemia was also reported in 60% of ESRD cases. 18, [22] [23] [24] [25] [26] Mean PTH level in total study subjects was 125.45 pg/ ml. In one study, it was observed that serum PTH level in ESRD patients was 130.86±58.74pg/ml. 25 Subjects who received no medication had hormone level more than those who received medication for prevention of CKD-MBD. But these levels were still within the range recommended in practicing guide line which is between 150-300pg/ml (KDOQI). The present study result revealed that significant difference in parathormone level was observed in those subjects with calcium, vitamin D and combination (calcium with vitamin D) supplementation groups with the group who did not receive any medication for prevention of CKD-MBD. Abboud and Palmer revealed the same results in two separate studies. 27, 28 Mean (± SD) serum level of calcium and phosphate was 8.32 (±1.26) mg/dl and 4.42 (±1.54) mg/dl respectively in the study subjects. Chen observed serum calcium level was about 9.11 (±2.26) mg/ dl in ESRD patients. 4 Rahman et al observed similar result of serum calcium and phosphate level which were 6.49±0.77 mg/dl and 6.52±1.09 mg/dl respectively. 25 In correlation analysis, serum PTH level had negative relationship with phosphate level which was statistically significant. Serum calcium level in the study subjects were positively correlated with serum PTH level. Relationship of serum PTH level with serum calcium level was statistically significant. Hanna et al observed comparable result that serum PTH level had negative relationship with phosphate level and positive correlation with calcium level which was statistically significant. 23 Excess use of calcium salts and calcitriol analogs need to be avoided to prevent adynamic bone disease (ABD). 29 Some study showed doctors should follow the recommendations given in clinical practice guidelines, always taking into account their personal experience with patients. Furthermore, they must consider the economic impact that their treatment decisions may have. 30 This study had some limitations. Limited number of patients were evaluated. All the patients were diabetic, whether PTH status is similar in non-diabetic ESRD patients on MHD is not clear.
From the findings of this present study, it can be recommended that physicians should evaluate serum PTH, calcium and phosphate levels before prescribing vitamin D and/or calcium supplementation and periodically monitor these levels for those who were already on treatment. However, further studies can be carried out by including large number of study subjects.
